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This papetls afn^^ttempt to dievelop sprrte relatively well-d^finecjl notiqjhs 
that may be of use in /descriptive semantics and in some areas of cognitive 



psychology. These riotions'are intendl^d^as explications of certain terms now^ 

widely used in these flteldis, for example: semantic dimenslojfi, spmant^c > 

feature, semantic space, category, conjunctive category, sememe, etj:. The 

method of explication is to develop definitions for thesd term^s in an argument 

that is somewhat akin t<^ a formal axiomatic system. The emphasis / however^ 

is alway? on the applicability of terms to empirical data, and so mathiematica^ 

■ - \ . ■ ^ ■ ^ . ■ , . » ' 
elegance is ruthlessly sacrificed to empirical considerations. 

Imaging a meta -language (Si) that contaihs only "predi(S^torsl" (names 

Vor kiTids of things) and the common logical .connectives A ("aiid")/V ("olr")/ 

("not"), etc. Each predicator has an ektensiqn^ the set of o^jjects^ it names, 

an)i an intension, th6 property or attribute shared by Ihe members of this 

\ is a meta -language for talking about some natural language (partic-, 

\ ' \ ■ ■ 

ularly Its sememic stratum) or natural non -linguistic cognitive system. In 

stratific^tiorial linguistics , predicators may be interpreted as emic units at 

\.. • * ■: ' ^> r ■ . . . . 

the semantic, not the sememic^ level ^(Lamb, OOQ, OaO).- We[ do »ot assume 
the existei^ce of a univerM version of Sj with a set of predicators sufficient 



for modeling^all nat^^ral systems of^meaning. V/e coh^ddef that the particular 
predicators in Si ., will vary with tfie particular natural system 6f meaning 



being hiodeled. 



We make two assumptions about Sj . The first concerns the number of 
predicaWs.. The second concerps relations among the predicators. 
(1) assumption The set of predicators. in ' Si is, at most, 

denumberably infinite. 

Roughly., this means that we can put the predicators into one-to-one 
correspondence with the set of positive whole numbers of with some proper , 
subset thereof. The important thing is that we can enumerate the predicators; . 
even if the number of predicators^ should bejLnfinite, we can still speak of Vthe , 
first predi^ator', 'the second predicator' , 'the (lO^)th predicator' and 

so on. 



§ecbndly,,we assume that, for any particular natural system of meaning 
Vurider study, there exists a cognitively real partition^ A on t^e set of predi- 
^ cators tfiathas the.following two properties: First, if 'Pi' and 'Pj' are distinct 
predicators in the same cell of the partition, then any statement ^ss^9^"g^*>^^^^ 
existence of an object having both the properties P^ and Py is logically ' . ^ 
false. ^ Secondly, no cell of the partition is enipty; that is^-6^?ery cell contain^ 
at least one predicat6r. This assumption may be stated symbolically. ^ 




on the-^^.;^f pre^dicatqrs {'Pi', 'P2' . . . .} ' 
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such thtft, 

(2.1) For any^ tWQ distinct predicators 'Pi', 'Pa' in an 

arbitrary; ceU c^. the statement ^(3 xX P^Cx) &Pj (x)' 



. is L-ifalse, 



<2.2) -Fqi; any cell c^, 9 (x) ?c£ci & x = P^ where 
V is a prec^icator in S^. ^ 
We may interpet (2l 1) as saying that statements that assign the intensions, of 
two distinct predi^cators from the same cell to a given object are logically 
contradictory, Fr^/n (2.1) it fallows that the extensions of two predicators 
/ in the same cell are mutually exclusive. ^In symbols*, ' 

■ : : ' ■ . ■ ■ 

(3) . For any Cj^eB and 'Pi', 'Pj'eC)^;: 

■i ^ Pi (x)APj ■ .' 

The second pact of the assumption (2.2) just rules out empjy cells-.;;: 

' ' . * ' • ^ 

' ^ The interpretation we have in mind for the^ cells of the partition B, is 

> ■ " ■ ■ ' ' ' *. ' ^' • * 

that each cell contatos predicators correspondir>g to properties that cannot, 

in principle, be assigned to the same ot^ecti Examples are the various masses 

in grams an bbject' may have, the two sexes, the number of generations by ^ > . 

which two-lineal relations may be separated the two values of deciduousness, 

etc . ' , V ' *■ 



.V 



Since we have assumed, in iij, tKat the set of all predicators Is^ at 

■ ' •■%; •■•') ' ^ V ■ ■ 

most^ denumerably infinite, it follows' thcit the set of predicators constituting 

. .• ^ 

any fcell Cj • of the partition -^B is elso at most cle^iuifierabiy infinite* Hence, 

•■ • ' » ■ ♦ ■ , 

for each cell cj w^ may enumerate its constitueint predicatprs. (The c^'s 

Kfliay^ of cours?, also be enumerated since there is a finite number n of them.) 

We shall use %\ie expression -d^^j^ to refer to the j^*^ predicator in the i^^ 

,cell of the "partition -B. . for "example^ the third predicator in the fourth cell " 

is. represented •df|^'; ,^.the 223^^^ predicator in the n^h^ cell is represented 

• ' - ' (y) 

•d ^^^'r the x^h jj^ed'icJ^tor in th6 y^^ cell' is represented v'^ We refer 
ta-:the se^t that is the extension of the predicator 'd by the expression d 
y _Ai may be siymised from the examples in tlSfe, second paragraph 

preceedlng, we do npt wish to limit interpretation to cases in which ^11 objects 

/ V ..^ ; ^ . • • ^ . ; " ' > ' ■ 

are necessar*iiy describable by a predicator from every cell. For example, for 
many objects both predica^ors in the ceil labeled "sex^^are irrelievant, for 
othe r- objects "mass, " •'generation,*' etc. are ^irrelevant . Accordingly, we \ 
^Wish, for each cell c^ to define the set of objects that possd;^s none af,theV 
properties referred tq byithe predicators in that cell/"- , ; 

For each cell c^ , we define the set ' . ■ \ \. 



(4) definition . \ ^ (J^ = a- (d ^.^V^d • • •)• 4. 

^ : - \ 0 • ,1' 2 \ 

\ - ' " ■ • ? 

The set d is the set of things, having none of the properties d ^\ 
a 2" ' • • • * ■ iti 



We now define a semahtic dimension D^^^ as the set'whose members 
are the^sets of objects corresponding to the predicat^rs of the cell c^ plus 
the set of objects d^^ • 



.(5) definition ' . = {d(i) , d^^) , d^^^^ './p^. 

Eac^ member d^j^ of a semantic dimension dW Is a set of objects, 
All ^he members d^j^ of D^^^ except the memjbjer d^^^^ a^lso correspond to some 
Orqperty of objects, namely of the property ttfat is the .intension of tlfe 
predicator 'd^^'. The expression d^^^ may be interpreted as representing 
the se% of objects having the semantic feature of possessing none of the 
properties referred to by the predicators 'd^^^', •d^2^', and so on. Accord- 
ingly, we shall give all expressions of the form .dV a second interpretation 
as semantic features. Each semantic dimensJ^ons^^.^J^^o^ a zero 

feature d|J^ which is the feature of ''posses^j^apio4^^I^^ properties 
corresponding to the predicatLrs 'd^', 'd^^^', ;.. For example, if ^ 

nU) is the dimension "sex", then d^P is the semantic feature "se'xlessness" 

0 

if D^^^ is the dimension "mass", then d^^^ is the semantic feature "having 
no mass," and so on. In the numbered statements we always treat expres- 
siosn of the form d^^^s sets (of objects), but we shall frequently refer to 



j 

them in the text as "semantic features." 



j Each semantic feature refers to a set' of objects, and each semantic ■ 
dimension o onstitiit es a partition of the set of all objects/ However, we 
would like our semantic meta -language to contain a kind of unit corresponding 

» • 

to, a set of objects that is minimal in the sense that we cannot further sub- 
divid? it, that is, describe any proper subset, of it. The. basic desideratum 
for the notion of /'semantic point" is. that by assigning an object to a unique - 
semantic point we make the .finest description of that ^bject'hat is p'ossible 
,in Si . Also, we would lilfe the=set of. semantic points to constitute a ' 
partition of the set of objects. That is. We woyld like eadh object j:o belong 
to one semantic point and no object to belong to more than one. It is, however 
neither necessary nor d-esireable that there exist dn object corresponding 
to eafch semantic point. ' * . ' ^ 

Accordingly, given a finite number n of semantic dimensions, we 

.^1 . ■ "7 

define a semantic point pj as the intersection of any n fg^tures, such ' 
that exactly one feature is a member^f each dimension. In symbols , Vve 

defirre an arbitrary semantic point » ^ . ' 

/ . ' • ' ' • • ■ ' 

(6) Definition . p^ =' d^^^) ^ d^^) ^ ... 

^ r , h 



By thi| definition, a semantic point describes a set of objects ali^ 
. ^ of which contain exactly one feature dy, oossibly the nulKf^ature d^J\ from 
^ . each dimension "^D^^). No object belongs to more than one semantic pqant, 
and every object belongs to one. No finer partition of the set. of all objects 
can be derived from the original language (S^) than the set of semantic 
' points • 

^ For future convenience, we define one more item ofAnotation, Let 
the expression dj}j refer to the feature on the i^h dimension that occurs 

\^ - in the. semantic point pj. In general, given a semantic point p^ *. 

' /■ - " • . 

■ ; (7) ; r- d{;j^ d<|), . , ■ ' / 

since the point pj may contain any feature from dimension D^^^.not 
nessarily the jth feature in the enumeration , dS^ , d^g^, ... . Using 
, this notation, ^the defining equation for a semantic point p^ can be rewritten 

1— 1 \ • . 

Recall that n is th^ nilmi>er of cells in the partition B (=the number of 

^ ■ ^ 

semantic dimensionsjL - >>-ry \ . 

We call%^^et -^S^ (^Svemantic points an n-dimensional semantic 
space because of fan^at|aiipg>^iEwi'th a subset of the points JLn Euclidean n-space 
; Consider an arbitrafy semantic point p^ = d^^ A ' d^^^ A • • • A d^") . To any 
such semantic, p^t ther^orresponds a unique point qj in Euclidean 

e4'., - . . V, '. ■ 



-0 - 



n-space, namely the point (QC p:,- . . . ,S). Any such point q. will nessarlly 
have non-negative integers for all its doordinates. Let us call EE the set 
of Euclidean points correspbndihg' in the way just mentioned to the points in 
a semantic space SS. EE has the additional property that if it contains 
the point (oC P', . . . , 5 ) , then it contains e^ery point (a , b , . . . , n) where 
a<«, b<p, .... n< F^fixample, if SS is three dimensional with, say , 
4, 3, and 2 features on dimensions D^^^ D^^)^ ^^d D^^^ respectively, 
the corresponding set of Euclidiean points EE looks like Figurje 1. 

Figure 1. > -' ■ ' . 



Subsets of points EE of Euclidean three-space corresponding to a ^ 
three-dimensional semantic space SS with one two- feature , one three - 
feature, and one four-feature dimension. 

(1) (2) (3) 
.d A d ^ A d, SS 

\3, 2. 1)6 EE 




M (1) V (2) (3) 



(0, 0, 0)e EE 
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' To each'point (a/b, c) in the sub-space CE Adiaciramed in^Fiqu're 

.there corresponds the ynique semantic point in SS d^^^A d^^^A d^"^\ and 

convet^^ly. For exam^e toi the point (3, 2, 1) In EE there corresponds 

the semantic point d^^^A d^^^A cl^^\ 
, /J 2.1-;, ' . , 

' • ■ * . • .. 

We noted above that a seTriantl/r-Tp'oint gives the finest possible . 
despription (in Si) of an object. That is, a semantic point defines a set 
of objects that caiffiot be^subdivided, We w>ould like tq define a semantic 
cdtegbry in such a way that it can be interpreted ^s "any. description of a 
set of objects that' ll|||poss;ble in Si . This is easily accomplishefl by 
defining a semantic category as thfe union of any number of semantic points 



in SS . Hence for any arbitrary collection of semanti^Tpolnts p, , po 



I • • • 



in SS we define the semantic category/ 

5 - f ' 

/ 'J 

^ - ^ 

rn . in n / \ ■ 
(9) definition , ■ C = p^U P2 U • • • U U Pj = U fl P jl 

^ "-^ ' J=l i=ll=\ 

, Each semantic point is, of course, itself a category/^ ' ' V 

" The notion conjunctive category has been' used and partially defined 
in several different ways (e.g., Lounsbury , 1964; Bruner et al . , 1957); 
The e^ssential idea behind 'all these usages i/that conjunctive categories 
are those that do not invqlve dependencies among semantic dlmensioftsf. 
If a 'category' C is^conjunctive , then if C describes objects with the 
feature dy and^objects with the feature d^;'' (i / k), theo C describes 
at least one object with ^oth features d^|^ and li^^l. 7\\ls Amounts to 



saying that for conjunctive categories, the union of the intersections 
(of features) is equal to the intersection of the unions . In symbols, a 
category C is conjunctive if and only if 

m n , . n m ... 

■ = = M A "ili = 5i i^i •■ 

Conjunctive categories, so defined, correspond closely to the 
usual notion. In a conjunctive category there is no "interaction'* betwee 
the features of different dimension; the dimensions are, in effect, 
independent. If we construct a new semantic point C by intersecting 
features taken from points that are subsets of a conjunctive category C 
the point C* is always found to be a subset of , C. 

EXAMPLE ' - 

r (\\ (2) 

Assuming fS contains just *two dimensions D^^', D , the 

following category is conjunctive: 

c, = (d(i)n d(2))u (d(i)n d(2))u (ci(i)nd(2))u (d(i).n d(2)) . 

^ 3 2 6 3- 6 2 3 3 

. since ^C, = (d^^)Uci(^))n (d(2)(J ^(2)) 
,.^,36 Z 2 

In the notation frequently used in componential analysis, rewrite 
D^^) as A , d(2) as B , dj^^ as a^ , and H as concatenation. For 
exefmple, "d2^^0d2^^'' befcomes "33 b2 . The above example is now 

^1 Df ^3 ^zU^e b3 U^6 b2 U^3 ^3 = ^3,6 ^2,3' where 
^3,6 ^^^"^s for a^tj ag • 
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•The se ma nti<e' points that can be constructed byjntersecfijig features 

in Ci are just a^b^ i .^-3^ ' ^6*^2 '^^"^ ^|*^3 ' of_whl^:h is a su>set 

of Ci . 

■ ■ I 

Cf categories that are not conjunctive, particular attention has-teen 
paid to a type called relational (see, for example, Bruner, et al. 1967). 
^A^»oj*»^^ve explained what we jnean by relational Category, a threefold - 
classification of semantic categories will have been established: conjund'five 
relational and disjunctive. Disjunctive categories are simply those that are - 
neither conjunctive nor relational. ^ . , ' 

The basic idea of relational categories is that they approxini^te the * 
defining*' feature of conju^ictive categories — independence or lack of inter- 
action between semantic dimensions— with one exception. The exception" 
is that for exactlytwo dimensions there is interaction between the features , 
and this interaction is of an orderly kind, i.e., predictable from a simple 
rule. The presence of this rule, expressing a relation between the features . 
on two semantic dimensions, is the justification for calling Such categories 
"relational." 



• \ . ■ . ■ 

-12- ' •, 

• * ■ ^ 

\ccorclingly we define relational categories as follows: 
m n . 

A category C = (J f) d^'. is relational if and only if , 

(12) defftiitiorv (1) for two distinct semantic dimensions D^^ D^"^^ , 

m n n jn 

• U 0^ I = n U.d J i^r); - 

j=l i=l i=l J=l 

• (2) for any point Pj^-C, at least one of the following' 

holds ' 

■ (a) d!'^) ... 
0) (J) . . 

(b) d};^) < di"-; • ■ • 



Part (1) of definition (12) says in effect that a relational category / 
has the conjunctive property except fbr two dimensions ' and D^*' 



Part (2) says that, for each point Pj included irbC, a stateable relation 
(a), (b) , or (c)^hold$ between the features on the kth andjrth dimensions. 
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General Discussion and .Noteg on 
Possible Future De\4e^opments. L 



^ . . > componemial analysis ctn be th^^ght of as mapping of a sef of • . • 
^ lexicarunlts ontp 9r into a semantic space. ;vari^ ' ;. ; 

pon^ntlal analysis literature can be {ccommodated . E.g.^ a perfect paradigm 
: (Kay -l-i^S and others) can probably bfe Refined in tenns of a one.one*mapp|ng„ 
^ of a set,of lexical items onto th4 set of .points fn FS . • ^^^all4 and Atkin. • J 
(1960) notion-of ao -orthogonal semantic space" is, I think, a bn^-bne " - / V 
.mapping of J^, 4, t of lexical units onto a partition of J ss: iach cell of whil^' 
Is a conjunctive, category. . - ^ 

The key novelty in the present formulation, c^her than the pretentions Z^ -'' 
to a bit>QreTigor than usual. is,the. inclusion of ihezero feature d^ on 
each semantic dimension. I think this will help in many otllrwise diffii^uii, / ^ 
empirical applications. '\ ■ ' • ' ''4 

"1^^ features as two-faced wiglts, witLn -'-^ 

intension (prop;!?) ^nd an extension (classi it a direct adaption l^m '' '' 
Carx^ap. Unlike, Carhap. whod^ops a separate calculus for intei^ions ' , ' ^ ■ 
rithi«k It is fair to say], the present approach sticks With extensions in v 
the formal discussion, but interprets this discussion informant as dealing 
With pro;erties. This is inelegant, but seems more useful at th^ current ' 
Stage of development, r 
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I hope these notes will clear one persistent cpnfuSion In thSf 
coruR^nentidl analysis literature. That is, the confounding of\Gomp^enti^ 
definitions that include the union of all nor^j-zero tthat is, in traditional 



terrhs, all ) features on a given dimension with those that contain only the 

' • « ■ ■ .r-r' ■ „ ■ 

zero feature (in traditional terms, no feature). E,0. , in usual notation, an 

' ' , \ •'' ' ' . ' , - 

expression such as ' ^ ' , • 

is ambiguous as between 

(a) ' <"ndG'nd»' 

* • The same ambiguity is frequently carried by the ej^presision 
V ^ . . ■ ■ ^ ai . • . , ' 

where the dimension C (=D^^b is previously given -as part of SS. 
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Npte-1. Most of^pur primitives are borrowed from Camap (1956), He describe 
• . predicajtoriv^s "predicate expressions. in a wide sense, incli^ding class 

expressions. (pp. 6-7) 'IBy the intension of the predicator 'P' we 

? . ' * < ^ ■ ■ * * . . . ■ : , . 

m^n the pfoperty' fattribute] P ; bfy its'extension we mean the fcor-* 
responding cia'Ss k(et].*4 (p. 1^ - .y ' - , , 

■ ■'- ■ ■. \ ' ^- ■ 

Note 2, A partition of a set S is a division of" S into subsets such that - ' 
e^ery member of S is included in exactly one of the subsets. The 
• ^ sul?sets*so created are often called the "cells" of the partition. The 
Senate of the United States as presently constituted may be partitioned 
into fifty cells, confesponding to the fifty states; ^ach cell. cptitQins 
^two members. The Hbuse of Repres,enta.tivfes may be partitioned by the 
same criterion into fifty celi§, but the cells contain varying numbers , 
^ of members. . * ^ , 

Note 3. By logically false we mean "L-false" in the meaning given by Camap 
(1956:11, 2-3.a.)\ Tlje general idea of a sentence being* L- false is 
that it "cannot possibly be true" (p. 11); it is f^lse by virtue of the 

language it is expressed in (Si), independent of all facets regarding its 

i ■ - ■ \, ■ " 

content (see Camap 1956:11)^. ^ , ' 

* ■ 

Note 4. Thte last, statement follow^ from (^) and (5). 
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Note 5. definition (9) <An be written In extended form; by substituting for • 
\ . each ferm. pj itn^wn definition as an intersection of features (see • 

def inittO^i 7 ancfequat^orr 8) . 'sN 
■■• .V m n . (i^^ , m (2) ^ (n) - / . 

(10) .cfo. n^o'U ^(j)AS) A---^%)-^. • " 

\j=l.., 1=1 j-1 - • , • . 

• • • U^^(m)Ad(^)A...A^U- 

'The only reason to rewrite definition (9) in expanded f<arm (10) Is to 
• empha^slze the fact that a semantic category is a union of intersections 

* of semantic features. , ' 



